We propose a new method for defining segmentation of plate boundaries and faults, based on the directions of the stress tensor. Estimates for these directions are obtained by minimizing the average misfit between the theoretical and observed slip directions on fault planes of earthquake focal mechanisms. The misfit, f, for an individual earthquake is the parameter we use for defining the segmentation of plate boundaries. We hypothesize that the stress directions along plate boundaries, and faults, are uniform within segments, but different from other segments. If this is true, a cumulative plot of f as a function of space along strike will show constant, but different, slopes for each segment. The significance of the difference between segment-slopes can be estimated by the standard deviate z-test. Applying this method to the San Andreas fault from the Carrizo plains to its southern end, we identify quantitatively the same four boundaries between segments as proposed based on non-quantitative tectonic considerations, plus one additional segment boundary. We interpret the relatively uniform, but segmented, distribution of stress directions as due to the changing strike, and possibly changing fault surface properties. Whether great earthquake ruptures, or their major asperities, may terminate at segment-boundaries, should be determined along faults that recently generated large earthquakes. This method of defining fault segmentation also allows identification of volumes with uniform stress directions, suitable for inversion for stress orientations, with a minimum of computing time. And finally the method affords an alternative estimate of the significance of differences in stress directions.
Introduction
The relationship of plate boundaries and major faults, to the stress orientation is important for understanding seismo-tectonic and faulting processes. These boundaries are not infinitely sharp, but consist of zones, tens to hundreds of km wide, in which deformation and slip take place seismically and a-seismically along a multitude of faults, and by flow within the rock mass. Usually a dominant fault is present. In California this is Copyright 1995 by the American Geophysical Union.
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0094-8534/95/95GL-00074503.00 the main strand of the San Andreas fault, in subduction zones like the Aleutians this is the mega-thrust plane. There is strong evidence that these planes slip in response to stresses unfavorably oriented according to the Coulomb fracture criterion (small ratio of shear to normal stress clamping the fault) [ 
Data and Analysis
The The constancy of slope in individual segments is remarkable, and so is the contrast between segments (Figure 1) . We interpret this to mean that our hypothesis is correct. Within segments of the southern San Andreas fault the stress directions are uniform, giving rise to a relatively constant misfit for all earthquakes within that segment, with respect to the slip directions expected, based on the reference-tensor. The strong differences of slope between the segments allow us to state with confidence levels above 99% that differences in stress directions exist along this part of the San Andreas fault. This supports the conclusions by Jones [1988] .
All four segment-boundaries chosen subjectively by Jones [1988] are defined by our quantitative method also (Figure 1 ). In addition, our method finds a segment boundary not used by Jones. It occurs at earthquake number 103. The location of this boundary is marked by a heavy long bar on the map (Figure 2) . The over-all inversion for the Indio segment yields F -5.1 ø. The average misfit decreases to F,w = 2.2 0 and Fse = 4•.8 ø in the north-western and south-eastern Indio segments, respectively, when the data are inverted separately for the two segments.
Discussion and Conclusions
The hypothesis we set out to test is confirmed by the results. Segments of constant slope of I]f(z) exist, and the slopes of neighboring segments differ strongly (Figure .1) . The fact that our quantitative method picks all four segment-boundaries proposed by Jones [1988] based on common sense also supports our proposal that this method is capable of defining the segmentation of faults in a meaningful way. We propose that our method is superior to judgment by inspection, because it identified an additional segment-boundary. However, Jones's conclusions are not changed by our results. We only introduce a refinement in finding an additional boundary and moving slightly to the east the point where the greatest principal stress changes direction from approximately NS to N25E (Figure 2 ). In future tests of our hypothesis we plan to use the sign of the misfit in addition to the absolute value.
We wi]] also expand the method to map the misfits in two dimensions, so that areas of uniform stress directions can be identified in tectonic settings of diffuse seismicity. In summary, we believe, once perfected, this method may provide a tool to map segmentation along most seismically active plate-boundaries and major faults, and it may be able to define crustal volumes of uniform stress directions.
